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– ��������& �� content �)�� �%,��#��- Content ���ก��#�

– ��������&���� content �)��#��� ContentManager.Load #���– ��������&���� content �)��#��� ContentManager.Load #���



Content ������������

• Texture2D
– whiteTexture ==== Game.Content.LoadGame.Content.LoadGame.Content.LoadGame.Content.Load<Texture<Texture<Texture<Texture2222D>(D>(D>(D>("white""white""white""white"););););

• SpriteFont• SpriteFont
– font ==== Game.Content.LoadGame.Content.LoadGame.Content.LoadGame.Content.Load<<<<SpriteFontSpriteFontSpriteFontSpriteFont>(>(>(>("Vera"Vera"Vera"Vera32323232""""););););

• %��#������"�# Load ������ ContentManager



XNA Content Pipeline

• �)��+������ content �����	��ก�
• ก��.)#ก�� content  � XNA �*��
/� 4 �)��+��
– ก�� Import

• �����,�-������
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– ก�� Process– ก�� Process
• 
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� content �
/�������� 0�.��

– ก�� Write
• ����� content ����
/����)�"-�� processor ��,�- .xnb

– ก�� Read
• �����,�- .xnb ก����(��� 0�.��
• &	ก����ก 0�+���)� Content.Load
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���	���
 content

• ����'����#��+)��'���ก� RPG

publicpublicpublicpublic classclassclassclass CharacterInfoCharacterInfoCharacterInfoCharacterInfo
{{{{

privateprivateprivateprivate stringstringstringstring name;name;name;name;privateprivateprivateprivate stringstringstringstring name;name;name;name;
privateprivateprivateprivate intintintint hitPointhitPointhitPointhitPoint;;;;
privateprivateprivateprivate intintintint strength;strength;strength;strength;
privateprivateprivateprivate intintintint agility;agility;agility;agility;
privateprivateprivateprivate intintintint defense;defense;defense;defense;
privateprivateprivateprivate intintintint magic;magic;magic;magic;

::::
::::

}}}}
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• ����	�
�'�1� XML (merlin.xml)

<?xml version="1.0" encoding="utf-8"?>
<character>

<name>Merlin</name><name>Merlin</name>
<strength>33</strenght>
<agility>24</agility>
<defense>46</defense>
<magic>51</magic>

</character>



Content Pipeline Extension Library 

(CPEL)

• ��*�����(���)*
�'�������'����� content 
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•  0���+��������-%
��ก��

• �
/� project �**��2���� XNA ��34�+ ����������#�• �
/� project �**��2���� XNA ��34�+ ����������#�
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• �����ก���*��������������� content �)�� (A)

– ��*�����������������(���)*���� content �)��#���

• ���� CPEL (B)

– �� reference �
�) A– �� reference �
�) A

– Importer

– Processor

– Writer
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• ���� content project (C)

– �� reference �
�)����*������ก

• ���� game

– �� reference �
�) A– �� reference �
�) A

– ������ reference ��	
���	�� CPEL

– �� content reference �
�) C



References �!����
�����!ก	"�	
#��$ก��
CharacterInfoLib

• CharecterInfo

• CharacterInfoReader

CharacterInfoContentPipeline

• CharecterInfoImporter• CharecterInfoImporter

• CharacterInfoProcessor

• CharacterInfoWriter

CharacterInfoExampleContent

•merlin.xml

CharacterInfoExample (game)

• Game1
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 CPEL?

• �����.ก.����ก� ����� XNA Redistribuble  ��ก)*�	� 0�

• �+�%��#��� 0��)5�� CPEL ����#���	� � XNA Redistributable

– �)���	� � XNA Game Studio

• #)�)��&���� reference .�ก�ก��
 CPEL• #)�)��&���� reference .�ก�ก��
 CPEL

�ก�.'�)�*��������	� 0�����#�
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 Content Pipeline Extension Library
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#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

0��#������	���� 
content importer
����.�ก�,�-

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

����ก3����,�- content

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

����ก3����,�- content

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

0����� content importer

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

Processor ���.'�)* content

�

�'�����+��
publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Importer ��� XNA ����
���

// TODO: replace this with the type you want to import.

usingusingusingusing TImportTImportTImportTImport ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".".".".abcabcabcabc"""",,,,

DisplayNameDisplayNameDisplayNameDisplayName ==== "ABC Importer""ABC Importer""ABC Importer""ABC Importer",,,,

DefaultProcessorDefaultProcessorDefaultProcessorDefaultProcessor ==== """"AbcProcessorAbcProcessorAbcProcessorAbcProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename, ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

// TODO: read the specified file into an instance of the imported type.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}} ��"�#�(���)*���� file



#��* Processor ��� XNA ����
���

// TODO: replace these with the processor input and output types.

usingusingusingusing TInputTInputTInputTInput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

usingusingusingusing TOutputTOutputTOutputTOutput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentProcessorContentProcessorContentProcessorContentProcessor((((DisplayNameDisplayNameDisplayNameDisplayName ====
""""CharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TOutputTOutputTOutputTOutput Process(Process(Process(Process(TInputTInputTInputTInput input,input,input,input, ContentProcessorContextContentProcessorContextContentProcessorContextContentProcessorContext context)context)context)context)

{{{{

// TODO: process the input object, and return the modified data.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Processor ��� XNA ����
���

// TODO: replace these with the processor input and output types.

usingusingusingusing TInputTInputTInputTInput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

usingusingusingusing TOutputTOutputTOutputTOutput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentProcessorContentProcessorContentProcessorContentProcessor((((DisplayNameDisplayNameDisplayNameDisplayName ====
""""CharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

0��#����	���� importer ����

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TOutputTOutputTOutputTOutput Process(Process(Process(Process(TInputTInputTInputTInput input,input,input,input, ContentProcessorContextContentProcessorContextContentProcessorContextContentProcessorContext context)context)context)context)

{{{{

// TODO: process the input object, and return the modified data.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Processor ��� XNA ����
���

// TODO: replace these with the processor input and output types.

usingusingusingusing TInputTInputTInputTInput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

usingusingusingusing TOutputTOutputTOutputTOutput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentProcessorContentProcessorContentProcessorContentProcessor((((DisplayNameDisplayNameDisplayNameDisplayName ====
""""CharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

0��#����	���� processor ����ก

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TOutputTOutputTOutputTOutput Process(Process(Process(Process(TInputTInputTInputTInput input,input,input,input, ContentProcessorContextContentProcessorContextContentProcessorContextContentProcessorContext context)context)context)context)

{{{{

// TODO: process the input object, and return the modified data.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Processor ��� XNA ����
���

// TODO: replace these with the processor input and output types.

usingusingusingusing TInputTInputTInputTInput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

usingusingusingusing TOutputTOutputTOutputTOutput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentProcessorContentProcessorContentProcessorContentProcessor((((DisplayNameDisplayNameDisplayNameDisplayName ====
""""CharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

0��� content processor

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TOutputTOutputTOutputTOutput Process(Process(Process(Process(TInputTInputTInputTInput input,input,input,input, ContentProcessorContextContentProcessorContextContentProcessorContextContentProcessorContext context)context)context)context)

{{{{

// TODO: process the input object, and return the modified data.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}}



#��* Processor ��� XNA ����
���

// TODO: replace these with the processor input and output types.

usingusingusingusing TInputTInputTInputTInput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

usingusingusingusing TOutputTOutputTOutputTOutput ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentProcessorContentProcessorContentProcessorContentProcessor((((DisplayNameDisplayNameDisplayNameDisplayName ====
""""CharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessorCharacterInfoContentPipeline.CharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>publicpublicpublicpublic classclassclassclass CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor :::: ContentProcessorContentProcessorContentProcessorContentProcessor<<<<TInputTInputTInputTInput,,,, TOutputTOutputTOutputTOutput>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TOutputTOutputTOutputTOutput Process(Process(Process(Process(TInputTInputTInputTInput input,input,input,input, ContentProcessorContextContentProcessorContextContentProcessorContextContentProcessorContext context)context)context)context)

{{{{

// TODO: process the input object, and return the modified data.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();

}}}}

}}}}

}}}} ��"�#�(���)*
�'����� content



$ก�&� Importer ���	���	ก��� XML

usingusingusingusing System.XmlSystem.XmlSystem.XmlSystem.Xml;;;;

usingusingusingusing TImportTImportTImportTImport ==== System.Xml.XmlDocumentSystem.Xml.XmlDocumentSystem.Xml.XmlDocumentSystem.Xml.XmlDocument;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentImporterContentImporterContentImporterContentImporter((((".xml"".xml"".xml"".xml",,,,

DisplayName ==== "Character Info Importer""Character Info Importer""Character Info Importer""Character Info Importer",,,,DisplayName ==== "Character Info Importer""Character Info Importer""Character Info Importer""Character Info Importer",,,,

DefaultProcessor ==== """"CharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessorCharacterInfoProcessor"""")])])])]

publicpublicpublicpublic classclassclassclass CharacterInfoImporterCharacterInfoImporterCharacterInfoImporterCharacterInfoImporter :::: ContentImporterContentImporterContentImporterContentImporter<<<<TImportTImportTImportTImport>>>>

{{{{

publicpublicpublicpublic overrideoverrideoverrideoverride TImportTImportTImportTImport Import(stringImport(stringImport(stringImport(string filename,filename,filename,filename,

ContentImporterContextContentImporterContextContentImporterContextContentImporterContext context)context)context)context)

{{{{

XmlDocument doc ==== newnewnewnew XmlDocumentXmlDocumentXmlDocumentXmlDocument();();();();

doc.Load.Load.Load.Load(filename);(filename);(filename);(filename);

returnreturnreturnreturn doc;doc;doc;doc;

}}}}

}}}}

}}}}



$ก� Processor ���$��
�	ก��� XML ��+ CharacterInfo

using TInput = System.Xml.XmlDocument;

using TOutput = CharacterInfoLib.CharacterInfo;

namespace CharacterInfoContentPipeline

{

[ContentProcessor(DisplayName = "CharacterInfoContentPipeline.CharacterInfoProcessor")]

public class CharacterInfoProcessor : ContentProcessor<TInput, TOutput>

{

public override TOutput Process(TInput input, ContentProcessorContext context)

{{

CharacterInfo charInfo = new CharacterInfo();

XmlElement characterElement = (XmlElement)input.DocumentElement;

charInfo.Name = characterElement["name"].FirstChild.Value;

charInfo.Strength = Convert.ToInt32(characterElement["strength"].FirstChild.Value);

charInfo.Agility = Convert.ToInt32(characterElement["agility"].FirstChild.Value);

charInfo.Defense = Convert.ToInt32(characterElement["defense"].FirstChild.Value);

charInfo.Magic = Convert.ToInt32(characterElement["magic"].FirstChild.Value);

return charInfo;

}

}

}



����
 Writer



#��* Writer ��� XNA ����
���
// TODO: replace this with the type you want to write out.

usingusingusingusing TWriteTWriteTWriteTWrite ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]
publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)
{{{{{{{{

// TODO: write the specified value to the output ContentWriter.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();
}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))
{{{{

// TODO: change this to the name of your ContentTypeReader

// class which will be used to load this data.

returnreturnreturnreturn """"MyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReader, , , , MyGameAssemblyMyGameAssemblyMyGameAssemblyMyGameAssembly"""";;;;
}}}}

}}}}
}}}}



#��* Writer ��� XNA ����
���
// TODO: replace this with the type you want to write out.

usingusingusingusing TWriteTWriteTWriteTWrite ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]
publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)
{{{{

0��#����	����.'�����

{{{{
// TODO: write the specified value to the output ContentWriter.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();
}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))
{{{{

// TODO: change this to the name of your ContentTypeReader

// class which will be used to load this data.

returnreturnreturnreturn """"MyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReader, , , , MyGameAssemblyMyGameAssemblyMyGameAssemblyMyGameAssembly"""";;;;
}}}}

}}}}
}}}}



#��* Writer ��� XNA ����
���
// TODO: replace this with the type you want to write out.

usingusingusingusing TWriteTWriteTWriteTWrite ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]
publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)
{{{{

��"�#�(���)*���������	�

{{{{
// TODO: write the specified value to the output ContentWriter.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();
}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))
{{{{

// TODO: change this to the name of your ContentTypeReader

// class which will be used to load this data.

returnreturnreturnreturn """"MyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReader, , , , MyGameAssemblyMyGameAssemblyMyGameAssemblyMyGameAssembly"""";;;;
}}}}

}}}}
}}}}



#��* Writer ��� XNA ����
���
// TODO: replace this with the type you want to write out.

usingusingusingusing TWriteTWriteTWriteTWrite ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]
publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)
{{{{{{{{

// TODO: write the specified value to the output ContentWriter.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();
}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))
{{{{

// TODO: change this to the name of your ContentTypeReader

// class which will be used to load this data.

returnreturnreturnreturn """"MyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReader, , , , MyGameAssemblyMyGameAssemblyMyGameAssemblyMyGameAssembly"""";;;;
}}}}

}}}}
}}}} ��"�#�(���)*���0����� Reader



#��* Writer ��� XNA ����
���
// TODO: replace this with the type you want to write out.

usingusingusingusing TWriteTWriteTWriteTWrite ==== System.StringSystem.StringSystem.StringSystem.String;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]
publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)
{{{{{{{{

// TODO: write the specified value to the output ContentWriter.

throwthrowthrowthrow newnewnewnew NotImplementedExceptionNotImplementedExceptionNotImplementedExceptionNotImplementedException();();();();
}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))
{{{{

// TODO: change this to the name of your ContentTypeReader

// class which will be used to load this data.

returnreturnreturnreturn """"MyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReaderMyNamespace.MyContentReader, , , , MyGameAssemblyMyGameAssemblyMyGameAssemblyMyGameAssembly"""";;;;
}}}}

}}}}
}}}}

0�����' asssemby �� Reader



$ก� Writer ���������	����
&,�- .xnb

usingusingusingusing TWriteTWriteTWriteTWrite ==== SampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfo;;;;

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

[[[[ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter]]]]

publicpublicpublicpublic classclassclassclass CharacterInfoWriterCharacterInfoWriterCharacterInfoWriterCharacterInfoWriter :::: ContentTypeWriterContentTypeWriterContentTypeWriterContentTypeWriter<<<<TWriteTWriteTWriteTWrite>>>>

{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid Write(Write(Write(Write(ContentWriterContentWriterContentWriterContentWriter output,output,output,output, TWriteTWriteTWriteTWrite value)value)value)value)

{{{{{{{{

output.Write.Write.Write.Write((((value.Namevalue.Namevalue.Namevalue.Name););););

output.Write.Write.Write.Write((((value.Strengthvalue.Strengthvalue.Strengthvalue.Strength););););

output.Write.Write.Write.Write((((value.Agilityvalue.Agilityvalue.Agilityvalue.Agility););););

output.Write.Write.Write.Write((((value.Defensevalue.Defensevalue.Defensevalue.Defense););););

output.Write.Write.Write.Write((((value.Magicvalue.Magicvalue.Magicvalue.Magic););););

}}}}

publicpublicpublicpublic overrideoverrideoverrideoverride stringstringstringstring GetRuntimeReaderGetRuntimeReaderGetRuntimeReaderGetRuntimeReader((((TargetPlatformTargetPlatformTargetPlatformTargetPlatform targetPlatformtargetPlatformtargetPlatformtargetPlatform))))

{{{{

returnreturnreturnreturn """"CharacterInfoContentPipeline.CharacterInfoReaderCharacterInfoContentPipeline.CharacterInfoReaderCharacterInfoContentPipeline.CharacterInfoReaderCharacterInfoContentPipeline.CharacterInfoReader, , , , 
CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline"""";;;;

}}}}

}}}}

}}}}



����
 Reader

• +��������
• ���ก������0��� Project ���� Add New Item… � Class…

• �����	� ���*�����#���ก)*����������+��ก������

• �����������+���
/� subclass ��• �����������+���
/� subclass ��
ContentTypeReader< ��������36+��ก������ >
72���	� � Microsoft.XNA.Framework.Content

• +���� method

�������36 Read(
ContentReader input,
�������36 existingInstance);



#��
 Reader

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline

{{{{

classclassclassclass CharacterInfoReaderCharacterInfoReaderCharacterInfoReaderCharacterInfoReader :::: ContentTypeReaderContentTypeReaderContentTypeReaderContentTypeReader<<<<SampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfo>>>>

{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride SampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfo Read(Read(Read(Read(

ContentReader input,,,,

SampleLib.CharacterInfo.CharacterInfo.CharacterInfo.CharacterInfo existingInstanceexistingInstanceexistingInstanceexistingInstance))))SampleLib.CharacterInfo.CharacterInfo.CharacterInfo.CharacterInfo existingInstanceexistingInstanceexistingInstanceexistingInstance))))

{{{{

returnreturnreturnreturn null;null;null;null;

}}}}

}}}}

}}}}



$ก� Reader ���	����	���)�ก&,�- .xnb

namespacenamespacenamespacenamespace CharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipelineCharacterInfoContentPipeline
{{{{

classclassclassclass CharacterInfoReaderCharacterInfoReaderCharacterInfoReaderCharacterInfoReader :::: ContentTypeReaderContentTypeReaderContentTypeReaderContentTypeReader<<<<SampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfo>>>>
{{{{

protectedprotectedprotectedprotected overrideoverrideoverrideoverride SampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfoSampleLib.CharacterInfo Read(Read(Read(Read(
ContentReader input,,,,
SampleLib.CharacterInfo.CharacterInfo.CharacterInfo.CharacterInfo existingInstanceexistingInstanceexistingInstanceexistingInstance))))

{{{{
CharacterInfo charInfo ==== newnewnewnew CharacterInfoCharacterInfoCharacterInfoCharacterInfo();();();();

charInfo.Name.Name.Name.Name ==== input.ReadStringinput.ReadStringinput.ReadStringinput.ReadString();();();();
charInfo.Strength.Strength.Strength.Strength ==== input.ReadIntinput.ReadIntinput.ReadIntinput.ReadInt32323232();();();();
charInfo.Agility.Agility.Agility.Agility ==== input.ReadIntinput.ReadIntinput.ReadIntinput.ReadInt32323232();();();();
charInfo.Defense.Defense.Defense.Defense ==== input.ReadIntinput.ReadIntinput.ReadIntinput.ReadInt32323232();();();();
charInfo.Magic.Magic.Magic.Magic ==== input.ReadIntinput.ReadIntinput.ReadIntinput.ReadInt32323232();();();();

returnreturnreturnreturn charInfocharInfocharInfocharInfo;;;;
}}}}

}}}}
}}}}



ContentWriter $�! ContentReader

•  0��(���)*���������	���'��������	�.�ก�,�- .xnb

• ContentWriter ����"�# Write  0����������	�����8�� 
(string, int, long, float, double)

• ContentReader ����"�# ReadXXX �(���)*��������	�• ContentReader ����"�# ReadXXX �(���)*��������	�
����8����� ContentWriter �����
– ReadString, ReadInt32, ReadFloat, ���

• ��������� Content Pipeline +���(� ���(�#)*ก������+�ก)*
�(�#)*��������



%�&����

• ����� Content Pipeline �������������� � Reference �� 
Content  ��ก����.'����

• ��ก.�ก��� ��������)�� � Reference ��+)��ก���#���



%�&����

• ��).�ก�)�� �� import file content ������
������ ��



%�&����

• �7+ Content Import ��' Content Processor



%�&����

• %��# content #��� Content.Load  ���"�# 
LoadContent

protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid LoadContentLoadContentLoadContentLoadContent()()()()protectedprotectedprotectedprotected overrideoverrideoverrideoverride voidvoidvoidvoid LoadContentLoadContentLoadContentLoadContent()()()()

{{{{

// Create a new SpriteBatch, which can be used to draw textures.

spriteBatch ==== newnewnewnew SpriteBatchSpriteBatchSpriteBatchSpriteBatch((((GraphicsDeviceGraphicsDeviceGraphicsDeviceGraphicsDevice););););

// TODO: use this.Content to load your game content here

merlin ==== Content.LoadContent.LoadContent.LoadContent.Load<<<<CharacterInfoCharacterInfoCharacterInfoCharacterInfo>(>(>(>(""""merlinmerlinmerlinmerlin""""););););

}}}}



%�&����



XML �� C#



XML

• Extensible Markup Language

•  0��(���)*�ก9*����	������%�������
/�+�����

• 
�'ก�*#���

– tag – tag 

– ����	�72����ก��	��'���� tag



Tag

• �2��+��#��� “<“ ��'.*#��� “>”

• ������**
– Start tag �0�� <selection>– Start tag �0�� <selection>

– End tag �0�� </selection>

– Empty-element tag �0�� <line-break/>

• Start tag ก)* end tag .'��	��	�ก)� %#� start .'��ก�������



Tag

• �'���� start tag ก)* end tag ��.��
– �������

– tag ����:

• #�����+3��� XML &2�����& 0��������	����%�������
/�+������#�



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting></painting>



Document Type Declaration (DTD)

• ����	��ก����ก)*�	
�**��+)���ก�����

• ������ก.'*�ก���
–  0� XML version �'��

– encoding ��� 0� ���ก�������'��– encoding ��� 0� ���ก�������'��

• �����+��#��� <?xml version=

• .*#��� ?>



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting>

DTD

</painting>



Element

• ����
�'ก�*����ก������
– �����+��.�ก start tag ����.*#��� end tag ����

– �� empty element tag ����)��#���



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting></painting>

element



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting>

element

</painting>



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting> element</painting> element



���	���


<?xml version="1.0" encoding="UTF-8" ?>

<painting>

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

<caption>This is Raphael's "Foligno" Madonna, painted in

<date>1511</date>-<date>1512</date>.

</caption>

</painting> element</painting> element



Attribute

• �	���0���ก)*��� � start tag ��' empty-element tag

• +)�����

<img src="madonna.jpg" alt='Foligno Madonna, by Raphael'/>

�� 2 attributes

– src

– alt



�	
 XML ��+��&��

<text>This text is <b>bold</b>, not italic.</text>

text

“This text is “ b

“bold”

“, not italic.”



XML � C#

• �� namespace 0��� System.Xml

• ������� 0�*���

– XmlDocument

– XmlElement– XmlElement

– XmlNode



XmlDocument

• �����ก��� XML �)���ก���

• public virtual void LoadXml(string sml);

– �����ก��� XML �����	� � string ��� �����
/���������� – �����ก��� XML �����	� � string ��� �����
/���������� 
XmlDocument +)����

– +)�����

XmlDocument doc = new XmlDocument();

doc.LoadXml(“<hello>abc</hello>”);



XmlDocument

• public virtual void Save(string filename);

– �7, XmlDocument � ��,�-�����0���+�����ก(���# ��
– +)�����

XmlDocument doc = new XmlDocument(); XmlDocument doc = new XmlDocument(); 

doc.LoadXml(“<hello>abc</hello>”);

doc.Save(“sample.xml”);



XmlDocument

• public virtual void Load(string filename);

– �����,�-�����0���+�����ก(���# �� ���������������� �� � XmlDocument

– +)�����

XmlDocument doc = new XmlDocument();XmlDocument doc = new XmlDocument();

doc.Load(“sample.xml”);



XmlDocument

• public XmlDocument DocumentElement;

– ��� root element �� XmlDocument

– Root element ��� element ��� element ������	���� ��)�
�)���# (������ DTD)�)���# (������ DTD)

– +)�����

XmlDocument doc = new XmlDocument(); 

doc.LoadXml(“<hello>abc</hello>”);

XmlDocument root = doc.DocumentElement;



XmlElement

• public string Name;

– 0����� tag �� element �)��
– +)�����

XmlDocument doc = new XmlDocument();XmlDocument doc = new XmlDocument();

doc.LoadXml(“<hello>abc</hello>”);

XmlDocument root = doc.DocumentElement;

string name = root.Name; // �#� “hello”



XmlNode

• ����*���*3�3=������
�'ก�*����ก��� XML +��:
– �������

– XmlElement

– XmlDocument– XmlDocument

– XmlAttribute

– ���



XmlNode

• public XmlNodeType NodeType;

– ���0��#�� node �� ��

– �������������0��#�
/� enum XmlNodeType

– �������
/��
�#� �0�� XmlNodeType.Text, – �������
/��
�#� �0�� XmlNodeType.Text, 

XmlNodeType.Element, 

XmlNodeType.Document



XmlNode

• public XmlNode FirstChild;

– �	ก+)���ก�� node �)��
– +)�����

XmlDocument doc = new XmlDocument();XmlDocument doc = new XmlDocument();

doc.LoadXml(“<hello>abc</hello>”);

XmlDocument root = doc.DocumentElement;

XmlNode firstChild = root.FirstChild;

�#��
/� node �** text ����ก9*������� “abc” ��	�



XmlNode

• public string Value;

– �����������
/������ node

–  0��#�ก)* node 
�'�1� text

– +)�����– +)�����
XmlDocument doc = new XmlDocument();

doc.LoadXml(“<hello>abc</hello>”);

XmlDocument root = doc.DocumentElement;

string text = root.FirstChild.Value; // �#� “abc”



XmlNode

• public XmlNode this[string name];

– ��� element �	ก+)���ก�����0����� tag ����ก)* name

– +)�����
XmlDocument doc = new XmlDocument();XmlDocument doc = new XmlDocument();

doc.LoadXml(“<a><b>1</b><c>2</c><b>3</b></a>”);

XmlDocument root = doc.DocumentElement;

XmlNode firstB = root[“b”];

�#� node ������ <b>1</b>



XmlNode

• public XmlNodeList getElementsByTagName(
string name);

– ������+-�� element �	ก�)���#�����0��� text ����ก)* name

– ��������&����ก#	�	ก+)���� i �#�%#�ก������ก��"�# Item(i)��������&����ก#	�	ก+)���� �#�%#�ก������ก��"�# 
– +)�����

XmlDocument doc = new XmlDocument();

doc.LoadXml(“<a><b>1</b><c>2</c><b>3</b></a>”);

XmlDocument root = doc.DocumentElement;

XmlNodeList bList = root.getElementsByTagName(“b”);

XmlNode b1 = bList.Item(0); // <b>1</b>

XmlNode b2 = bList.Item(1); // <b>3</b>



XmlElement

• public string GetAttribute(string name);

– ��������������
/������ attribute �����0���+�����ก(���#
– +)�����

XmlDocument doc = new XmlDocument();XmlDocument doc = new XmlDocument();

doc.LoadXml(“<hello a=“x” b=“y” />”);

XmlDocument root = doc.DocumentElement;

string aval = root.GetAttribute(“a”);

string bval = root.GetAttribute(“b”);



������	
���



Tiled



Tiled

• %
��ก���(���)*��������������+�%#��>��'

• ���#�
– �*���������ก�#��
/����� layer

– �����&���� object (*�����6���������� 0���������) �#�– �����&���� object (*�����6���������� 0���������) �#�

– �����&�7,�������
/��,�- XML �#�



ก���.,$/�����+ XML

• ����ก Edit � Preferences..

• �
����� Store tile layer data as: �
/� XML


